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The cold-active esterases are gaining importance due to their catalytic activities finding applications in chemical industry, food processes and detergent industry as additives, and organic synthesis of unstable compounds as catalysts. In the present study, the complete genome sequence of 4,843,645 bp with an average 34.08% G + C content and 4260 protein-coding genes are reported for the low temperature-active esterase-producing novel strain of Chrysobacterium isolated from the top-surface soil of a glacier in the cold deserts of the Indian transHimalayas. The genome contained two plasmids of 16,553 and 11,450 bp with 40.54 and 40.37% G + C contents, respectively. Several genes encoding the hydrolysis of ester linkages of triglycerides into fatty acids and glycerol were predicted in the genome. The annotation also predicted the genes encoding proteases, lipases, amylases, β-glucosidases, endoglucanases and xylanases involved in biotechnological processes. The complete genome sequence of Chryseobacterium sp. strain IHBB 10212 and two plasmids have been deposited vide accession numbers CP015199, CP015200 and CP015201 at DDBJ/EMBL/GenBank. 
Introduction
The microorganisms inhabiting the cold environments have been explored for the industrially important enzymes [1] [2] [3] . The genus Chryseobacterium has been reported for the production of antifungal protease by C. aquaticum [4] , mannanase by C. indologenes [5] , α-amylase by C. taeanense [6] , metallo-protease by C. gleum [7, 8] , and proteases by C. polytrichastri [9] . The genomic analyses have also supported the hydrolytic enzyme activities by Chryseobacterium sp. strain P1-3 [10] , Chryseobacterium sp. strain StRB126 [21] , C. gallinarum strain DSM 27622 [11] , and C. polytrichastri strain ERMR1:04 [9] . The strain IHBB 10212 exhibited the hydrolysis of p-nitrophenyl butyrate (pNPB), p-nitrophenyl deconate (pNPD) and p-nitrophenyl caprylate (pNPC) substrates of esterases in quantitative assay [12] . The present study reports the genes encoding hydrolytic enzymes by the functional annotation of complete genome sequence of Chryseobacterium sp. strain IHBB 10212. 
Experimental design, materials and methods
The strain IHBB 10212 was grown in tryptone soya broth (Himedia, India) at 28 ± 0.1°C for 48 h and 200 rpm. Genomic DNA was isolated using phenol-chloroform-isoamyl alcohol extraction by Marmur method, assessed for quality by NanoDrop 2000 spectrophotometer (Thermo Scientific, USA) and quantified using Qubit 2.0 fluorometer (Invitrogen, USA). The DNA was sheared using Covaris g-TUBE, assessed for quality using Bioanalyzer DNA 12000 chip (Agilent Technologies, USA) and employed for preparation of genomic library using PacBio SMRTbell library preparation kit v1.0 (Pacific Biosciences, USA). The library was quantified and sequenced on PacBio RS II system (Pacific Biosciences, USA) on one SMRT cell employing P5 polymerase-C3 sequencing chemistry with 180-min movie [13] . The subreads were assembled de novo using RS hierarchical genome assembly process (HGAP) protocol version 2.0 in SMRT analysis version 2.2.0 (Pacific Biosciences, USA). The functional annotations were performed using Rapid Annotation Subsystem Technology (RAST) server [14] . The circular genome map was generated using GView online server [15] . The cluster of orthologous groups (COG) functional categories were determined by using WebMGA online server [16] . The genomic islands (GIs) were predicted using IslandViewer 3 web-based interface by integrating IslandPath-DIMOB and SIGI-HMM prediction methods [17] .
Genomic analysis
The genome sequencing produced 551,857,867 nucleotide bases generated through 74,645 reads (N50 size 13,222 bp and mean read length 7393 bp). The genome assembly resulted in a gapless and complete circular genome with total size of 4,871,648 bases with 90-fold coverage. The circular chromosome was 4,843,645 bp in size with an average G + C content of 34.08% (Fig. 1) . Two plasmids of 16,553 and 11,450 bp were also identified with the average G + C content 40.54 and 40.37%. The genomic features included 4260 protein-coding sequences and 21 rRNAs and 75 tRNAs (Table 1) . Among the proteincoding genes, 2927 genes (68.7%) were classified into 21 categories of COG families (Table 2) . Nineteen putative GIs were predicted in the chromosome. The smallest GI was 4018 bp in size having 2 genes while the largest GI was 44,550 bp in size with 30 genes. Seven GIs contained the mobile genetic elements like transposases and integrases (Fig. 2) .
The functional annotations also predicted the gene clusters coding for esterases (26 genes), proteases (23 genes), lipases (1 gene), lipases/ esterases (6 genes) amylases (4 genes), endoglucanases (1 gene), β-glucosidases (7 genes) and xylanase (5 genes). Among the gene clusters coding for esterases, 1 gene each for sialic acid-specific 9-O-acetylesterase, 2′,3′-cyclic-nucleotide 2′-phosphodiesterase (EC 3.1.4.16), 3′,5′-cyclic-nucleotide phosphodiesterase (EC 3.1.4.17), acyl carrier protein phosphodiesterase (EC 3.1.4.14), alkaline phosphatase (EC 3.1.3.1), arylesterase-like protein slr1119, CheB methylesterase (EC:3.1.1.61), esterase/lipase, esterase/lipase/thioesterase family protein, esterase/lipase-like protein, FIG006285: ICC-like protein Fig. 1 . Circular genome map of Chryseobacterium sp. strain IHBB 10212 generated using GView server. From outside to the center: genes on forward strand, genes on reverse strand, GC content (%), GC skew, colors of cluster of orthologous groups (COG) categories and scale in kbp. The analysis also predicted in Chryseobacterium sp. strain IHBB 10212 genome the presence of 4 CspA and 1 CspG genes responsible for survival during the cold shock. The upregulation of cold-shock proteins have been reported for survival against the cold shock by the microorganisms inhabiting the cold environments [18] . The genome contained genes for the nucleotide excision repair system including genes for excinuclease ABC (UvrABC), transcription-repair coupling factor and UvrD helicases which are reported for repairing DNA damage by UV radiations [19, 20] . The genomic analysis has provided an understanding on production of hydrolytic enzymes and genes related to cold adaptation and repairing DNA damage by UV radiations in the cold deserts.
Nucleotide sequence accession numbers
Complete genome sequence of Chryseobacterium sp. strain IHBB 10212 has been deposited vide the accession number CP015199 at DDBJ/EMBL/GenBank. The two plasmids have been assigned the accession numbers CP015200 and CP015201.
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